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Abstract : The authors advocate the creation of 4 light jet plane 

for the training of students in DOSAAF organizations, as 
- well as the creation of a certain number of jet and piston 

engine planes specially designed for achieving record 
performances. Also is recommended the setting uP, at the 
primary DOSAAF organizations, of student designing and 
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-- CITED SOURCE: Izv, Leningr. elektrotekhn, in-ta, vy*p. 51, 1963, 171-178 


TOPIC TAGS: ionic‘dielectric, ionic crystal, lattice parameter, dielectric 
: ‘property 


TRANSLATION: On the basis of analysis of experimental results, a connection is 
established between the physical-chemical properties of ionic crystals and alloys with 
lattice energy U, lattice parameters, molecular concentration, and number of par- 
‘ticles ina unit cell, Hardness Ejjmit, thermal and chemical stability of crystals 
increases with incrense of U., Properties of solid solutions are determined by” ; 
composition and defertiveness of lattice of ‘alloys. Aging of alloys is accompanied | 
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‘by change of defectiveness of lattice and heat of formation Q. Number of particles: 

-in a unit cell of hard alloys NaCl ~ NaBr, KCl ~ KBr, KCl ~ RbCl] is less, and : 

‘temperature coefficient of expansion is more, than for pure crystals. The values 
of Q, tang, temperature coefficient of expansion, and Debye temperature of alloys . 

“have a maximum, while P and E ~ a minimum in the region of average concentra- . 

‘tions of components, which ipuinitcated by the smaller bond of ions and large 

-defectiveness of the lattice of alloys, Measurements of Q of hard alloys estab- 
lished that eutectic alloys are not a mechanical mixture of components. The 
melting point at the contact of two heterogencous crystals is lower than the 

_ melting point of components by tens and hundreds of degrees; there is observed 

‘a mutual dissolution of components. The value of Eyimit of crystals depends on 

; the polarity of the point, gauge of the sensor, and temperature. With a gauge — 
-of several microns, Eys 44 incrcaocs with an inerease of gauge. The experimental 

' pesults are presented which indicat the ionization character of breakdown of 
-eryotals with the help of the mechanism of impact donization. Two 4llustrations, 

. Bibliography: lL references. (Tomsk Polytechnical Institute im. 5S. HM. Kirov). . 
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i TOPIC TAGS: alkeli halide, dielectric material, dielectric strength, annoalirg» . 

potassium compound ; 
: ABSTRACT: The dielectric strength of a number of alkali-halide crystals was 

| jy measured by using several types of electrodes. Use of -mtallic electrodes 
\\ produced nearly equal values which were about Lo% lowox, than the values obtained 
{| using & saturated Nel solution as the electrodes. Furthor investigation using 
lea combinations of Jaquid and graphite electrodes showed that, regardless of the a 


| ; anode material, the value of the dielectric strongth was mech lowor with graphite 
\ 
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1; as the cathode than when the electrolyte was the cathode. It is concluded that 
+ cold emission from the cathode has a significant effect on the value of the 
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'@he diolectric strengths of alkali-halide mono¢rystals of tho potassium series were 
moasured with both unannealed and annealed crystals. It was found that the a. 
dielectric strength of tha unannealed crystal was always larger than that of the 

| annealed crystal. The difference petwoen the two values increased with decreasing , 
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noted that the dispersion of experimental values was significantly less for the | 

annealed crystals. Thus, mechanical stresses and dislocations in the unannealed { 
crystal play an essential role in scattering electrons, inorcasing tho, dielectric | 
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ABSTRACT: Prebrenkdown currents in thin ionic crystals are investigated. A setup 
for the measurement of pulsed currents in solid dielectrics was aged: Single 
pulses of rectangular form were used with a rise time of 5 x 10°? see and empli-~ 
tudes up to 3 kv. The capacitive currents were cancelled out and the ective cur- 
rent passing through the dielectric was measured with a broadband (USh-10} ampli- 
fier and a dual been oseillograph y( OK- 17M) boa KCl end KBr single crystals 5--10 1. 
thick were invest.gated. The curtenis were varied in fields of ic8--? x w® vies. 
It was obsaserved that the current pulsee passing through the KCl and KBr crystals 
have @e front which is lense eteep and haz a Caster fall-off tnan the pulses of the 
applied voltage. The change in the current during tha actioa of the pulse ig re- 
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Re 2 peau 


VORB'YEV, G. A. 


"On the Problem of Breakdown of Solid Dielectrics in a Nonuniforr. 
Field," pp €9-95, il], 7 ref 


Abst: Results are given of an experimental study of the breakdown in a 
nonuniforn field of rock salt (NaCl), gingle crystals of KOL, KBr, KJ, 
extracted from the fused alloys, and organie glass. 


SOURCE: Izvestiya Tonskoro Folitekhn, In-ta im, 5S. M, Kirova (News of 
the Tomsk Polytechnic Institute imeni S, M, Kirov), Volume 91, Works of 
the Conference on Sclid Dielectrics, Tomsk, Septerber 1955, Tonsk, Pub- 
lishing House of the Folytechnical Institute, 1956 


Sum 1854 . : 
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" VOROBIYEY, G. A. and KALGANGV, A. F. 


— "On the Problem of Measurement ef Breakdown Energy of Sclid Dielectrics," 
pe 97-102, 111, 4 ref 


Abst: For a clarification of the mechanism of breakdown cf solid dielectrics, 
interest is devoted to deterr‘ring the amount of enersy which Jeads to a loss 
of dielectric strength os well ag the ancurt of energy causing the techanical 
breakdown of the dielectric due to the inftuence of a high-voltage field. In 
the article results re giver of 1 rewsvrement by the calorizetric method of 
the total erervy absorbed in a pulse rupture of solid dielectrics. 


SLURCE:; Izvestiya Tonskovo Politekhn, In-ta ir, S.. Hiroya (News of the 
Tonsk Folytechnic Institute freni 5. °% Kirov), Yoluve O°, Works of the Con- 
rorence on Solid Yielectrics, Tomek, Septecber 1955, Tonsk, Fublishing Houre 
of the Folytechhic11 Institute, 1956 


Sun 1864 
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Translation from? Referativnyy Zhurnal, Elektrotekhnika, 1957, Nr 3; 
p. 15 (USSR) . 


j RS: 


AUTHOR: Vorob'yev, G. A. 


TITLE: Investigation of Breakdown of Solid Dielectrics at Vari- 
ous Times of Voltage Application (Issledovaniye elek- 
tricheskogo proboya tverdykh dielektrikov pri razlichnykh 

vremenakh vozdeystviya napryazhentya ) 


ABSTRACT t Bibliographic entry on the author's dissertation for 
the Degree of Candidate of Technical Sciences, pre~ 
sented to the Tomsk Polytechnical Institute (Tomskiy 


politekhn. in-t), Tomsk, 1956. ; 
ASSOCIATION: Tomsk Polytechnical Institute (Tomskiy politekhn. in-t ) 
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Authbes Voroo'yev, G- Ae 
| ogical Institute, Tomsk 


é 


Institutiont Tomek Pedas 


2, 256-261 

a " gn, eksperin. 4 teer. fiziki, 1956, 30, No 2, 25 Jai 
Periodical’ - ee : 
dependence of the dielectric See Est on 1 
aes ae of the voltage Was determin 
KBr, and KI. Specimens ison yee 
the. field was produced in t pa 
The electrodes were 


and a plane. 


oe 4 1079 seconds. The increased 


is explained py the effect of the space 
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ost Journal: Heferat Zhur - Fizika, No 12, 1956, 34999 


The oscillograms were 
t U is the energy of the crystal Jattice). ; 
eenea ea to determin§. the erat oe ioe and ers ee a 
tion of the discharge, (1.6-2.2) x 10™ seconds : 
rempectingly , and the time of the voltage drop during the iy 
io seconds. The ionic nature of the space charge in 
Sea sist crystals was demonstrated. 
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‘panalation: com: —Referativnyy ehurzal, Elektrotekhaika, 1958, Nr 2, p8 (USSR). - 
AUTHOR: Vorobyew, G Av : : re a oes ae : See : . - - 
TITLE: Effect of Voltage Application Time on the Electric Strength of Some Solid os 
Dielectrics (Zavisimest! elektricheskoy prochnostl neketoryki: tverdykh 


dielektrikey ot vremeni vozdeystvty4 napryazheniya) 

PERIODICAL: Izv. Tomskogo politekha. jneta, 1956, Vol 91, pp 79-88 

ABSTRAGT: A short bibliographic survey of the electric strength-time relation~ 
ship for solid dielectrics is presented. Electric circuit diagrama are described 
for recording breakdown voltage with different exposures. Time dependence of 
electric strength has beer investigated for single crystals of NaCl, KCl, KBr, 
and K1 (0.15 mm thick} and for plexiglass {0.05 mm thick). For alkali-halide 
cryetets with 1072 sec or more exposure, an increase in electric strength was 
observed whick the author attributes to the influence of space charge. At lx 
16°" cec or less, & considerable increase in electric strength was observed 
that is due to discharge delzy- Assuming that the atatietical delay time in 
homogeneous aoiid dielectrics is practically zero, the author determines the 
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:. SOY /112-58-2-1847 
> - Effect of yoltage-Application Time on the Electric Strength of Some Solid .-- - 
time of discharge formation tg and the average velocity of discharge propaga- 


tion Yep eo , where dis the dielectric thickness at the point of breakdown. 


Average velucity of discharge propagation {about 10°cm/sec) increases with 

an increase in overvoltage and with an increase of the crystal-lattice constant. 

The author aubdivides eolid-dielectric breakdown into two atages: a discharge- 1s 
formation. stages which leads t2 3 high electric conductivity; and a discharge- , 
completion stages which occura when the resistance of the discharge charnel s 
drops to zero and when the voltage on the gample drops. Bibliography: 8 items. iam 


Tomekiy politekknich. inet (‘Tornsk Polytechnic iaatitute), Tomsk. 
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Elektrotekhuika, 1958, Nr 2, P 9 (USSR) 


G. A. , and Kuchin. Vv. D. 


-Breakdows Voltage ina 
yazheniya 


erativayy zhur nal, 


“Translation from: Ref 
A. Aes VYorob'yev: 


“AUTHOR: Yorob'yev 
TITLE: Methods for Determizing So u 
Nonuniform Field (O metodike opredeleniy probivnogo 2apr 

. ‘tverdykh dielektrikov V neodnorodism pole) 


PERIODICAL: Izv. Tomskoge politekhn. invta, 1956, Vol 91, pp 19 3-195 
ABSTRACT: Breakdown voltage Unp and its dep nal factors in 

-shaped aolid dielectrice ina 
f the ambi itis notac 
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* preakdow?. of plate 


mined by preperties © 
solid dielectric proper. 
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SOV/112-58-2-1857 
ae Methods for Determining Solid-Dielectric Breakdown Voltage in a Nonuaiform Field 
shape vermits meaguring the electric strength E,. of very thick solid sere ae 
A . E 2 Up, /Er. where & is permittivity of the dielectric; ® ja ra see ° . 
He round tip of the point electrode. For NaCl 10-17 mm thick with DC i a 
E, ‘ 1.01 . 1.625 Mv/em. Bibliography: 3 items. Tomskiy politekhrich. 


int (Tomsk Polyteckzic Iostitzte), Tomek. . 
| : A.A.Y. 
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paves Vs 


VOROB'YEV, G. A. 


Vorobtyev, A.A. and G.A. Vorob'yev [Tomsk, Politekhnichskiy institut 
_ (Polytechnical Institute)] On Severel Processes in the Electrical Break- 
down of Solid Dielectrics 


Vorob 'ye¥ y AA. and G.A. Vorob'yev {Tomsk, Politekhnichskiy institut 
(Polytechnical Institute)] Electrical Disruption of Rock Salt Containing 
Coloration Nuclei 


(Tne Physics of Dielectrics; Transactions of the All-Union Conference 02 the Physics 
of Dielectrics) Hoscov, 1z4-vo AH SSSR, 1958. 2:5 p. 3,000 copies printed. 


This volume publishes reports presented at tho All-Union Conference on the Physics of 
Dirsiectrics, holf dn Dnepropetrovek ia August 3956, sponsored by the "Physics of 
Divlectrics® Laboratory of the Pisicheskiy institut ireni Lebedeve An SSSR (Physics 
Institute iunnd Lebedev of the AS UGSR), ani the Electrophysices Departzent of the 


‘Dnepropatrovekly goswierstventyy universitet (Dnepropetrovsk State University). 
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Vorob'yev, G. A- : 50V/139-58-4-30/30 


Oscillograph with pulse feeding using the Arkad* yev- 
Marx Multiplier Circuit (Ostsillograf 5 impul' snym 
pitaniyen 5 primeneniyem skhemy umnozheniya Arkad' yeva- 
are f 


PERIODICAL: Izvestiya Vysshikh Uchebnykh gavedeniy, Fizika, 
1958, Nr 4, pp 174-176 (USSR) 


ABSTRACT: Paper presented at the Inter-University Conference on 
trics and Semiconduct , February, 1958. 
+ duration two 
rtions 
due to the deflecting py stem / 
the image on the screen. For overcoming 
mentioned difficulty I, 8. Stekol'nikov 
and developed a method of pulse feeding o 
tube, I. Se Stekol'nikov A, Ya. Inkov and 
Chernushensko (Ref 2) puilt an oscillograph, the maxinum 
speed of recording of which is 340 000 km/sec, i.@. 


1.14 times the speed of light. In this oscillograph a 
voltage pulse with an amplitude of 8 to 10 kV is fed to the 
surge transformer, on the output side of which a pulse 
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‘Oscillograph with pulse-feeding using the {139598 -4 400k 
. Multiplier Circuit 


with an amplitude of 40 to own in 
Fig.1 18 obtained. Llogran 
that the norizontal 


ine 

he oscillograph and oO e generato 

Fig.2. In h the cathode~ 
is used (it was found that the rated 


uw accelerating vyoltage is 
to operate the tube with 
5 kv if 
However, 
factorily 


with a sur 
‘On pressing 


closer and break down 80 that 


will become geries-connected. Thereby 
Card 2/evoltage will occur at the voltage divi 
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- - g0V/139-58-4-30/30 
Oscillograph with pulse-feeding using the Arkad' yev-Harx 
Multiplier Circuit 

Cr and Rg serve 


trigatron Ps and the delay elements 
ne tube. 


for cutting off the accelerating voltage of t 
By varying the time constant T = *R and the distance 


in the trigatron P,, the time constant can be varied. 
3 duced of an acceleration 


In Fig. an oscill 
voltage pulse. It can be seen that the flat part of the 
pulse is horizontal ,which is convenient for recording the 
phenomenon. fhe magnitude of the resistances of she 
divider DNiy and Rg and of the capacitance of the 

ere chosen on the basis 


surge generator during the surge 
csible decrease (1 t 2%) of the voltage on 
z cording of the longest 


t+ using pu 
o-seconds. Therefore, 


ulse during the time 
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S0V/139-58-4-30/30 
Oscillograph with pulse-Feeding using the arkad' yev-Hare 
Multiplier Circuit 


of approximately 107? sec should not amount to more than 
1-2%. After preakdown of the gap Fy, the surge voltage 
ip fed by the time 186 elements Roy C to the 
) 8 ca Bing there 4 
£ the discharge 
in the centre 
ngs about 


the breakd x flash relay 
g, the condensers Cio and G4 discharge through the 


resistances Roy and Boo 3 ap a result of this, steeP 


front pulses are generated in the dividing capacitances 
Cio and C and the resistances Ryy and Bys act 


on the capacitance c.,. A pulse with a steep front and 
cardt/6 # flat tail is generaved on the capacitance Criy- For 
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‘ ; BOV/139-58-4-30/30 
Oscillograph with Pulse—Feeding using the Arkad' yev-Marx 
Multiplier Gircuit 


recording short duration phenemen& the front of this 
pulse is used (recording during the forward movement of 
the beam). Thereby, the duration of the pulse-accelerating 


nenomena of longer durations (of the order of 10 © sec) 

the tail of the pulse is utilised (recording during the 

reverse movement of the beam). From the voltage divider 
DN the deflection voltage is fed to the time-scanning 


plates.A preakdown of the right-hand @&P of the spark 
flash relay switches on the surge generator. It is 
te pointed out that synchronisation of the accelerating 
pulse and the pulse used for time scanning will be 
achieved only if the discharge gap P, breaks down after 
preaking down of the gaps Po Pa1Fy- The here described 


oscillograph is at present used for investigations in the 
millimicrosecond range. in Fig.4 an oscillogram is 


reproduced f a breakdown of a KI cr stal recorded D 
mje ve ¥ 
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° 80V/139-58-4-30/30 
Oscillograph with Pulse-Feeding using the Arkad'yev-Marx 
Multiplier Circuit 


means of this oscillograph by M. A. Melnikov. 
Acknowledgments are made to Professor A, A. Vorob'yev 
for his cooperation and interest in the work described 
in the paper. 

There are 4 figures and 2 references, both of which are yak 
soviet. 


(Note: This is 4 complete translation except for 
the figure captions) 


Card 6/6 


pean ene SUSIE PITT 
EW era ORT SRES SEAMS ORI, 


RERERGPIERP Ere SNE REIDEEE NP 
SAE ESS 
RES ESS ESE: 


Red Fear eee SAS ROUSE OS ae oe aE 
See eed Pe eee ste 
TS SHAS TEAL 


APPRO : 
VED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9" 


"APPROVED FOR RELEASE: 03/14/2001 


Se eee ee er CIA-RDP86-00513R001860820007-9 
Vorb YEV, GA. . gasses 
AUTHOR: Kuchin, V. Des Gandidate ef Technical $0V/'105-58-7-24/ 52 
z Soeiences 
TITLE: Conference on Yolid Dielectrics and Semiconductors (Konferentsaiya 


po tverdym dielektrikam 1 poluprovodnikam.n) 
PERIODICAL! Hlektrichestvo, 1958) Nr 1p ppe 85 ~ 85 (USSR) 


ABSTRACT: The conference took place from February srt to February ath, 
1958, in the Tomsk Polytechnical Institute, Section of Breakdown 
of Solid Dielectrics and Semiconductors. I.Ye.Balygin, Candidate 
of Technical Sciences (Leningrad) » reported that from the cal- 
culation data of the resistance of the discharge channel and on 
the basis of the obtained oscillographs he could drav final 
-conclusions concerning the dynamics of the deveiLopment and the 
physical nature of the breakdown of titanium-containing ceramic 
material with Eu200 G.A.Vorob'yev (TPI), Candidate of Technical © 
Sciences (TPI) constructed an opdillograph with pulse feeding. 
This oscillograph pegni te the reliable re tatrution of phenomena ‘ 
of a duration of 107 get. M.A.Mel'nikov ect) found that the 
Card 1/3 electric strength and the time of lagging of the discharge in 
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‘Conference on Solid Dielectrics and Semiconductors s0V/105-58-1-24/52 = 


the breakdown of NaCl-, KCl-s KBr-, KJ orystals and me thylmetha- 
crylate orystals with pulses of a front length of (5 - a0" 
geo are almost independent of the chemical composition. AeYo 
Astafurov (TPT) reported on voltage ye.time characteristics and 
the dependence of the breakdown voltage on the thickness in the 
electric preakdown of solid diclectrics of considerable thicknoss 
ie (2 - 34 mm). The applicability of the empirio formula of Gorev~ 
a Mashkileyson for the latter is showne Gea Anareyev (TPI) found : 
. by means of the double-ray oscillograph that the temperature es 
‘ dependence of the electrical strength on WaCl, KCl and KBr has & ee 
maximum in the 0ase of a breakdown due to thermal instability s 
in the range of room temperaturese vy.D.Kuchin (TPI) found, Pro- vee 
ceeding from the single electron model, the dependense of the 
electrical strength on the temperature in the following form! 
F*(T) = yt /2ed(T)» where A denotes the free length of path of 


of the discharge in the ion erystels is the shorter, the higher 

the excess voltage at the sample and the crystal lattice energy ee 
: are. M.P.Tonkonogov and Yeo.TeNadirov (Karaganda Mining Institute) ” 
Card 2/3 investigated the destruction of coal by an electrohydraulic shock. 
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Conference on Solid Dielectrics and Seniconductors s0V/105-58-7-24/32 = 


a The calculation showed that the discharge channel formed in the 
re breakdown of the water is the source of the shock wave which 
destroys the coal. V.1I.O0bukhov (TPI) showed that the introduction 
of U - 10% solid powdery dielectrics into transformer oil, castor 
oil, glycerin, and distilled water influences to a very small 
extent the amount of the resistivity to electric pulses. The 
strength of the syatems 4p to a grent oxtent inoreased in the 
cane of a content of admixtures of 40%. es 
ASSOCIATION: Tomskiy politekhnicheskly institut (Tonusk Polytechnical Institute) a 


1. Dielectrics--USSR 2.. Semiconductors--USSR 3. Conferences 
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AUTHORS: yorov'yevs yorob'yevs Gehey Sonchiks Loko 


Aedes 3 


"| MITLE: A Case of Lightning strokes 


PERTODICAL: Iavestiy® vysshikh uchebnykh gavedenly » Energe tikes 
1958, Nr 10,. PP 145-146 (UESR) 


ABSTRACT: A thermal thunderstors was observed over Tomsk on June 
29, 1958; at 1200 hours. pightnings struck two poplars 
ada puilding Located on the hill voskresenskay® gore 
within the city. Opservers gaw five Lightning ® rokes. 

fe) 


. Tyo: strokes nit two poplers which were Located 
within the protection zone O the Lightning arresterse 
j e 


r 

the aestructions of the trees caused by Lightnings- 
one of the poplars was nit at & neignt of 10 m (the 
total height was 16 M)- There, the Lightning went 
4hru & wooden box for starlings naving sheet me al top 


and bottom. The box was split. The rin of 
card 1/2 poplars was forn off and 4 large splinter gestroyed 
: ‘i 7 
He eee A 
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| A Case of Lightning Strokes SOV/143-58-10-19/24 


a window located at a distance of 4 m from the trees. 
A woman working in the Kitchen noticed electrical 
discharges during the lightning strokes. The water 
and power mains and the central heating were in the 
jmmediate vicinity. A receptacle in the kitchen was 
destroyed. The plug at the power meters was purnt, 
and the telephone became defective. The authors as- 
sume that the discharges inside the building were 
caused by the lightning current passing thru the roots 
of the poplars. The authors point to the danger , 
caused by trees in the immediate vicinity of puildings 
during thunderstorms. Therefore, lightning arresters 
are necessary. Further, it is mentioned that some 
people claimed to have seen & red-colored spherical 
lightning at a height of some ten meters, disappear- 
ing with a loud noise. There are 4 photographs. 
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Ree tk De ecceeteeren ea T ae ae 
TITLE: On Some processes in the. Blectric Breaxdown of Solid Dielec- 
trics (0 nekotorykh protsessakh pri elektricheskom proboye 
tverdykh aielextrikov) 


PERIODICAL: Izvestiya Akademii Nauk ss5R, Seriya Pizicheskaya, 1958 
Vol. 22, Nr 4) PP 392-396 (USSR) 


ABSTRACT: fhe authors here determined by experimental methods the de- 
the dielectric strength of the monocry stals of 
KBr and KJ on the duration of the application of 
e 1) If the exposure lasts 1.1077 seo and 
less an inc f dielectric atrength conditioned by the 
discharge 4 e of datermining 
the statist i s breakdown 
After 
the value j i ength at & respective exposure 
and the value 0 1 dielectric strength were 
known, the period of development of the discharge was aeter- 
mined by means of a voltage oscillograph. It must be mention- 
44 ed, that in the case of & noticeable discharge delay & con- 
Card 1/3 siderably greater spreading of the values of dielectric 
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e Electric Breakdown of Solid Dielec- 


On Some processes in th 


trics 
strength exists 28 is the case with an exposition of from 
3.107! 6.1076 geo (table 1). With an exposition of from 
‘i 6.1076 sec the spreading of the dielectric strength 


3,107 
joned by structural 


of the investig@ 


ted dielectrics 4g condit 
micro-fissures: mechanical gtresses 


e 1,4.107! gec and below in 
ifference of the period 


of development of discharge iojadded to this spreading: The 
diagram in igure 4 shows the dependence of the dielectric 


strength of KBr on the expos f breakdown in 


solid dielectrics can nto two gtages, 48 jn gas- 
eous ones’ the stag discnarge and the 


gtage of the completio i he first stage 
a partial destruction ture of the dielectric 


occurs, which fact expains th ce of incomplete preak- 
down process {nto the stage of the loss of dielectric strength 
¢ destruction tg of relative shoracter. The 


fon of the solid dielectric occurs 
: f the increase of the 


{sokbed samp 


Because oO 


stage of the actual discharge: 
dielectric strength of solid dielectrics the probability of 
Cara 2/3 mechanical destruction inorcasce gith a short guration of 
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exposition. There are 2 figures, 2 tables, and 6 references, 
3 of which are Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut im. 5. M. Kirova (Tomsk 
Polytechnical Institute imeni S. M. Kirov) 


AVAILABLE: Library of Congress 


1. Single crystals--Dielectric properties 2. Voltage--Appli- 
cations 3. Dielectrics-~-Test methods 
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AUTHORS: Vorobtyev, A. As, Vorobiyev, Ge Ae 48~22-4-8/24 


TITLEs | Investigation of the Blectric Breakdown of Rock Selt 
Containing Color Centres (Issledovaniye elektricheskogo 
-proboya kanennoy soli, soderzhashchey tsentty okraskl 


PERIODICAL: | Izvestiya Akademii Navk SSSR, Seriya Fizicheskaya, 1958, 
Vol. 22, Nr 4, pp» 397-400 (USSR) 


va ABSTRACT: fhe influence of color centres representing sources ‘of 

weakly bound electrons on the dielectric strength of alkali- 

halogen salt crystals was repeatedly investigated (table 1). 
The authors determined the dependence cf electric strength of 
colored and uncolored crystals of rock salt on the period of 
posure to voltage. The coloring of the crystals was produced 
by means of an X-ray irradiation (150 kV, 10 mi) at an ex~ 
posure of 4 hours! duration. The colored samples were gub~ . 
jected to breakdown partly in brilliant light and partly in 
darkness. The results are shown in the figure. The ‘values of 
dielectric strength are referred to the probability of break- 
down sen 4 = 90%. Experiments were also conducted concerning 
the breakdown of colored and uncolored crystals of rock salt 

Card 1/3 in an inhomogeneous field with an exposure of about 107°sec. 
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In order to exclude the influence of discharges in the eur- 
rounding medium, the samples were equipped with conical 
depressions. Mable 2 shows the results of the investigations 
and, for the sake of comparisor, also the values of breakdown 
in the homogeneous fiela. If the polarity of the tip is 
negative, different directions of discharge occur (tedle 3)- 
The modification of the discharge directions in X-ray 
irradiated sanples is apperently conditioned by the effect of 
the photoelectrons on the space charge around the tip. 

Luea, of dielectric strength are lower in 

in uncolored ones at an exposure to 

voltage of If the exposition is from 
2 —— 3,107 secs; ectri: strength 
are obtained. The period of deve down of 
colored crystals at an exposition 
to about 6,8.1078 sec. The photoelectrons in colored crystals 
modify the discharge direction at a positive polarity. 
There are 1 figure, 3 tables, and 7 references, 5 of which 
are Soviet. 
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Investigation of the Electric Breakdown of Rock Salt 48-22-4-8/24 
Containing Color Centres os 
ASSOCIATION: Tomskiy politekhnicheskiy institut im. 5S. HM. Kirova ae 
(Tomsk Polytechnical Institute imeni S. HM. Kirov) : 


AVAILABLE: Library of Congress 


1. Crystale--Dielectric properties 2. Dielectrics--Determiaation 
3. Crystals~-Colorimetric analysis 
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Translation from: Referativnyy ghurnal Fizika, 1959, Nr 9» P 147 (USSR) 

AUTHORS: Astafurov, A.V., Vorob'yev, A.A. Vorob'yev, G-A-» Kevroleva, K.M. 
See aaa 

TITLE: The Volt-Second Characteristics of Solid Homogeneous Dielectrics 


PERIODICAL: Izv. Tomskovo pilitekhn. jn-ta, 1958, Vol 94, PP 16 - 19 
ABSTRACT: The authors measured the volt-second characteristics at sparkover in the 
nomogeneous and 4nhomogeneous (one electrode being in the form of 4 point) 

field of a great number of solid dielectrics: gingle crystals of NaCl, 
KCl, KBr and KJ, single erystals of Seignette's salt, ice, foliated talc 
containing water of orystallization, porcelain and others. For the sparking 
voltage & value was selected at which sparkover occurred with a probability 
of 90%. In the case of all the dielectrics investigated, when samples 
naving & thickness of 0.15 mm were exposed for 1 - 107! sec or less, an in- 
crease in electric resistance was observed. The rise in sparking voltage 
under short exposures 4s caused by discharge delay. It 4s well-known (cf. 
RZHFig, 1959, Nr l, 1174) that, in the case of exposures shorter than (2 ° 3) 
- 107° sec, the time delay 18 actually the time of forming the discharge 

card 1/2 te ° te was ascertained from the voltage osoillogram. The average velocity 


° 


A 
PPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001860820007-9" 


"APPROVED FOR RELEASE: 0 - 
ee ee 03/ 14 /2001 CIA-RDP86-00513R001860820007-9 


TEER 


80¥/58-59-5-20518 
The Volt-Second Characteristics of Solid Homogeneous Dielectrics 


of the propagation of the discharge was determined from the values of ty and the thick- 
ness of the samples, The following conclusions were drawn; 1) for solid homogengous 
dielectrics with high electric resistance (~10° V/cm), ‘Vay 18 of the order of 10° cm/sec; 
2) in the case of a homogeneous field, the value of Va ds several times greater for thick 
samples (0.5 to 1.5 em) than for thin samples (0,15 to 0,3 mm); 3) Vay is significantly 
greater for the positive than for the negative polarity of the point; and 4) v,y in- 
.. greases with an increase in overvoltage. 
Yu.s.K. 
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Translation from: Referativnyy 


AUTHORS: vorob'yev, GBs, Kuchin, V.D. 


TITLE: 


' PERIODICAL: Izv, Tomskogo politekhn. jn-ta, 
ABSTRACT: 

th an increase 
phenomenon 4s explained by 


formed, 


greater than ionic mobility. 
of NaCl, and 4f account 
of 10 
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On the Nature of the Formation of the Space Charge 4n Ionic Crystals 
1958, Vol 94, pp 56 - 57 
Measurements have shown that the electric resistance of ionic crystals 


in the duration of applying the voltage. This 
the influence of 


the space charge that is 


4s 102 times 
4s also adopted for the case 


the charge (the electronic process) in samples of NaCl is of the order 
. then the time of forming the ionic space charge, under the 
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80V/58-59-9-20520 
On- the Nature of the Formation of the Space Charge in Ionic Crystals | 


condition of the flow of ions through the thickness of the sample, must amount to 
107 sec, According to the authors’ data, the influence of the space charge begins at 
this time, The hypothesis concerning the ionic nature of the formation of the space 


charge is corroborated by 4 consideration of the exposure dependence of the electric 
resistance of NaCl at various temperatures, 


M.N, Treskina ‘ 
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AUTHORS: 


TITLE: 
PERIODICAL: 


“ABSTRACT; 
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Vorob'yev, A.A., Doctor of Physico-Mathematical Sci- 
ences, riofessory Voroblyey, G.A., and Mel'nikov, M.A. 
a N 


Formation of Discharge in Solid Dielectrics 


Izvestiya vysshikh uchebnykh zavedeniy -— Energetika, 
1959, Nr 4, pp 35-37 (USSR) 


The article deals with the dependency of the electric 
puncture strength on the duration of the effect of 
the voltage in alkaline salts (NaCl, KCl, KBr and KJ), 
halite, muscovite, and some synthetic materials used 
for insulation purposes (styroflex, polystyrene, tef-~ 
lon, and plexiglass). The guration of the effect of 
the voltage was between 107° and 107% sec, The result 
of the test is given in tables and graphs. It was 
found that the electric puncture strength decreased 
with the duration of the effect of the voltage up to 
a certain point and then either started to rise again 


‘to a small extent (halite) or remained constant (syn- 


thetic materials, muscovite). The monocrystals of the 
alkaline salts showed a constant fall of the electric 
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AUTHORS: Sokolov, A.A,, Professor of Moscow State University, sn 3 


Stalin Prizewinner, Doctor of Physico-Mathematical 
Sciences, V wmtarsyrss; call Docent and 
Moskalev, V.A., Docen 


TITLE: On the 50th Anniversary of the Birthday of 
Aleksandr Akimovich Vorob ‘yvev 


PERIODICAL: Tevestiva vysshikh uchebnykh zavedeniy, Fizika, ’ 


1960, No.6, pp.161-164 


TEXT: A.A.Vorob'yev was born in 1909, He attended the Tomsk 

State University between 1927 and 1931. In 1931, he graduated 

from the Division of Physics and Mechanics, In 1935, he 2 
produced a "brilliant dissertation" and became a senior scientific 

worker and Docent of the Tomsk State University in the 

Department of Experimental Physics, In 1936, A.A.Vorob’yev 

organi.zed the High-Voltage Laboratory at the Siberian 

Physicotechnical Institute and became its head, In 1939, he 

successfully completed a dissertation submitted for the degree 
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On the 50th Anniversary of the Birthday of 
Aleksandr Akimovich Vorob‘’yev 


of Dector of Physico-Mathematical Sciences, This dissertation 
was based on experiments carried out at the High-Voltage 
Laboratory and was concerned with the electron theory of the 
breakdown of dielectrics, On completing his doctoral 
dissertation, A,A.Vorob'yev began work at the Tomsk 

Polytechnical Institute as the Head of the Department of High- / 


Voltage Technology. In that post he showed great scientific 


and administrative ability, and soon after was appointed the 
Dean of the Power Engineering Division and later Deputy 
Scientific Director, Since 1944, A.A.Vorob‘yev has been 


Director of the Tomsk Polytechnical Institute, In the forties, 


A.A .Vorob'yeyv devoted his attention to the development of 
charged particle accelerators and the physics of dielectrics, 
In 1947, a small group of scientists working at the Tomsk 
Polytechnical Institute, and headed by Professor Vorob'yev, 
began work on the design and manufacture of betatrons., The 
first betatron produced in the Soviet Union was designed and 
Card 2/5 
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On the 50th Anniversary of the Birthday of 
Aleksendr Akimovich Vorob'yev 


made by this group in 1948, A series of 15 MeV betatrons was 
produced soon after, and the accelerators designed at the Tomsk 
Polytechnical Institute began to appear in the scientific / 


establishments of the Soviet Union. Over 50 electron 
accelerators have been produced up to the present time and 
5, 15 and 25 MeV betatrons from the Tomsk Polytechnical 
Institute are working at Moscow, Leningrad, Kiyev, Dnepropetrow. 
‘“Kazen etc. Two 15 MeV betatrons have been set up at Peking 
University and the Chin-Khua Polytechnical Institute, 
On Professor Vorob'‘yev's initiative, the Tomsk Polytechnical 
Institute has now a large team of specialists in accelerator 
technology. In 1958, an Institute of Nuclear Physics, 
‘Electronics and Automation was opened at the Tomsk Polytechnical 
Institute and its activities are concerned with the development 
of low, medium and high energy electron accelerators, At the 
present time, A.A.Vorob'yev directs the Laboratory of 
Electronics and Automation which is concerned with the 
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On the 50th Anniversary of the Birthday of 
Aleksendr Akimovich Vorob‘yev 


development of new accelerator installations, including a new 


waveguide accelerator suggested by Voroeb’yev which will be 

capable of producing very high energy electrons, although the 

overall dimensions of the installation and the high-frequency 

power consumption will be small, Results obtained in this 

direction were reported by Vorob‘yev at the International 

Conference on High Energy Accelerators which was held in Geneva 

in 1959, In the fifties, Professor Vorob’yev also directed the 

research in the physics of solid dielectrics. Among Profesac: . 
Vorob'yev's publications are: "Charged particle accelerator: . “ 
“Electrical strength of solid dielectrics", “High-voltage 

technology”, “Ultra-high voltages” and other monographs . 

Professor Vorob'yev is the author of some 200 scientific papers 

and 7 monographs and textbooks.. He is a member of the Communist 

Party of the Soviet Union (since 1940) and has frequently been 

elected as a member of the iocal committees of the KPSU. 

In 1959, the citizens of Tomsk unanimously eiected him as their 
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AUTHORS: § Vorob'yev, A,Ac, Yorobsyev Gok. and Kostrygin, V.A. 


TITLE: Dependence on Thickness of the Breakdown Time of a 
Dielectric 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.6, pp.166~167 e 
7 TEXT: Previous work on the electrical breakdown of solid 


dielectrics (Ref,1 to 4) showed that there exists an analogy : Ste 
between the behaviour of solid dielectrics and air. It was 
shown that the formation of discharge in NaCl and KCl crystals, 
having a thickness of a few tenths of a millimeter or more, 

ds in fact a single cascade process, Fig,l1 shows the 
dependence of the discharge delay time tg a8 @ function of the . 
specimen thickness of NaCl, KCl and KBr crystals (tq is in 
seconds, d is in cm), Fig.2 which was obtained experimentally 
by the present authors shows the discharge delay time tq for an -7 
air gap as a function of the air gap length d@ (in ma), The 2 
results shown in Fig,2 were obtained with p = 759 mm Hg, 
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Dependence on Thickness of the Breakdown Time of a Dielectric 

t » 20°C and the spherical electrodes irradiated with UV to 
avoid statistical effects, The analogy between the two figures 
is apparent, There are 2 figures and 8 references: 7 Soviet and 


1 non-Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.,Ktrova 
(Tomsk Polytechnical Institute imeni S.M,Kirov) 


_ SUBMITTED: October 6, 1960 
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AUTHORS: Vorob'yev, A.A., Doctor of Physico-Mathematical Sciences, 
Vorob'yev, G.A. Candidate of Technical Sciences, 
 SREEPeVEREI Ves. Candidate of Technical Sciences and 
Kalyatskiy, I.I., Candidate of Technical Sciences 
TITLE: New High-Voltage Laboratory in Siberia. 


PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.7, pp-18-21 


TEXT: - tn 1960 a comprehensive high-voltage laboratory was 
built at the Tomskiy politekhnicheskiy institut (Tomsk Polytechnical 
Institute). Breakdown phenomena of gaseous and liquid insulation, 
the breakdown and destruction of solid dielectrics and the insula- 
tion systems of high-voltage power equipment will be studied in 
this laboratory; it will also be available for experiments by 
students specializing in high-vo}tage engineering. The laboratory 
has a high-voltage hall of 460 m“ floor space, an open testing area 
of *000 m@, and auxiliary buildings. The main equipment consists 
of a 5000 kV outdoor and a 3000 kV indoor surge generators and a 
series of test transformers rated at 50 C.p-5-+, 1000 kV and 

1000 KVA. The space occupied by this equipment was the main 
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factor determining the dimensions of the high-voltage laboratory. 
The high-voltage hall is 21 x 22 m with a height of 16 m. It has 
natural illumination from the southern and western sides, a 
. ventilation system that ensures complete replacement of the air 
five times an hour, water-operated heating and electric lighting. 
For handling the equipment a 5 ton gantry crane with a span of 
20 m is available. The 3000. kV surge generator is 9m high with 
< ‘cross-section dimensions of 2.5 x 4m. The step up-rectifier 
; system for charging the surge generators is based on a doubling 
circuit with a maximum voltage of 300 kV and a power consumption 
of 20 kVA during maximal conditions. A photograph is included 
of the 3000 kV surge generator with a sphere-sphere gap. The total 
weight of the generator is about 12 tons. It has equipment for 
automatic striking of the first discharge gap, automatic grounding 
on disconnecting the generator, equipment for changing the polarity 
of the pulse and remote control of the movement of the rod with the 
intermediate discharge gaps and of the bottom, 1 mm dia,, metering 
sphere. A l2-stage, 1200 kV surge generator is also erected in 
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this hall and is built in six storeys, each containing condensers 

in metallic housings, 0.28 pF, 100 kV operating voltage; when using 

a surge capacitance of 23 000 pF, the energy reserve is 16.5 kW-secs. 

There is also a third surge generator, of 600 kV, made up of two 

stages and having an energy reserve of 17.3 kW-secs when the 

capacitance during the surge is 96 000 pF. The screening, which is 
described, proved sufficient during operation of the surge : 


‘generator to exclude any electromagnetic influence on the metering 


and radio circuits in the halls neighbouring the high-voltage hall. re 
Test transformers are used as the high-voltage a.c. source, and a 
are installed in two zones of the high-voltage hall. For inter- X « 
phase tests, a 250 kV, 150 kVA transformer is used. Phase 

insulation is tested by means of a 200 kV, 35 kVA transformer. The 
transformers have a stepless voltage regulation and the necessary ' 
protective equipment. For measuring the high-voltage, 50 cm dia. as 
sphere-sphere discharge gaps and 300 kV voltmeters are provided. 

Liquid insulation is tested in a tank of 3 m dia. and 16 m- volume 

which has a removeable lid and a bushing designed for 110 kV. 
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Control of each of the high-voltage apparatus and the metering 
equipment is independent and is concentrated on a platform 3 m wide 
located at the third storey fitted with control panels for the 


"200 kV and 250 kV transformers and for the 600, 1200 and 3000 kV 


size of the 3000 kV surge generator. The outdoor test space, 

80 x 50 m, is provided for investigating insulation under the 
conditions of the Siberian climate. The high-voltage equipment of 
this test area consists of three 1000 kV, 1000 kVA transformers and 
a 5000 kV surge generator, The control of the high-voltage outdoor 
apparatus is from a single-storey building with a floor space of 
170 m“, A photograph is included of the outdoor test area which 
also shows a general view of the high-voltage laboratory building. 
The training and auxiliary buildings consist of a high-voltage 
laboratory with equipment for obtaining a.c., d.c. and surge 
voltages up to 300 kV, an over-voltage laboratory, an oscillographic 


surge generators, The dimensions of the hall were governed by the XxX 


‘laboratory and an insulation engineering laboratory, with an air- 


conditioned chamber in which any temperature between -70 and 100°C 
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- AUTHORS: Toroblyev, A. Avy Worehyeys G. A-, and Mel'nikov, M. A. 
TITLE: Propagation of a Discharge in Monocrystals of NaCl and KCl 


‘PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2019-2024 


TEXT: Electric dischargestin monocrystals of NaCl and KCl were studied. 
Table 1 gives a summary of the different conditions under which the 
experiments were carried out : discharge between a negative point 
electrode and a plane, between a positive point electrode and a plane, 

and between two point electrodes in a homogeneous field. Fig. 1 shows 
microphotographs of an incomplete discharge between a positive point 
electrode and a plane, and a negative point electrode and a plane. 
According to the calculations of Ref. 9, there is formed a molten channel 
of a diameter of some microns. Therefore, the duration ty of the discharge 
Was measured by means of an oscillograph, and the length ly of the channel 
was determined with a microscope; the functions las f(t, te and v, = d1/dt 


were obtained. Fig. 2 shows a diagram of the function Yq" f(t 5) for 
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positive and negative point electrodes. Since lg increases with ta the 


observed phenomena may be explained as a single-avalanche discharge. The 
discharge proceeds along the { 100] plane of the crystal for a negative 
point electrode; it proceeds along the plane (1114) and, less often, along 
[110] for a positive point electrode. The average value Yan of the rate 


of propagation of the discharge was calculated (Table 2). ee is consider- 


ably higher for a positive than for a negative point electrode. Therefore, 
there is an analogy between the discharge in the crystals investigated and 
that in a long stretch of air. The following relation was found to exist 
for positive point electrodes: v, = 0.1(db/t, min? set/tg ad gaits where 


dis the distance of the electrodes (0.4 - 1.2 mm), » a constant, ta min 


the minimum discharge time. Fig. 4 shows a microphotograph of the dis- 
charge between two points. The discharge channels are in the neighborhood 
of the negative point. Direction and rate of discharge depend on the 
structure of the field, which is int‘luenced by the positive ion charge. 
On account of impact ionization, the ionic charge is 30 concentrated in 
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solid dielectrics that the propagation of the discharge depends on it. 
There are 4 figures, 2 tables, and 12 references: 11 Soviet and 1 German. 


ASSOCIATION: Tomskiy politekhnicheskiy institut (Tomsk Polytechnic 


Institute 


SUBMITTED: February 10, 1960 
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AUTHORS: Vorob'yev, A. A-, Vorob'yev, G. A» 


—————————ss—s'' Ss 


ft 
TITLE: Rules Governing Pulsed Breakdown of Solid Dielectrics { 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheakaya, 1960, 
. Vol. 24, No. 1, Ppp- "75-83 


“TEXT: The artiole under review, which was read at the Second All-Union 
Conference on the Physics of Dielectrics (Moscow, November 20-27, 1958), 
gives an acoount of the present stage of research concerning the subject 


“mentioned in the title. In the fifties the Tomskiy politekhnicheskiy 


institut (Tomsk Polytechnic Institute) developed a method which is used 
to study pulsed breakdown of solid dielectrics as well as a method 
employed for the production and recording of pulsed voltages with 
durations of down to 1077 sec. Go Ae Vorob'yev and V. D. Kuchin measured 
the dependence of electric strength of NaCl, KCl, KBr, and KY single 
‘orystals upon the duration of voltage action. It is shown that the 


explained by M. A. Mel'nikov. Mel'nikoy also took the volt-second 


minimum was strongly shifted toward shorter times. This effect was 4 
i) 
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characteristic of the same crystals with exposures from 107? sec on 

(Fig. 2). The corresponding results as well as those obtained from a 
number of other publications are discussed in this article. K. M. Kevroleva 
carried out investigations of crystal hydrates, and obtained volt-second 
characteristics similar to those of alkali halides. Ye. A. Konorova 


studied the electric strength within the range 14-1076 - 5-107° sec without 
finding any change. Similar investigations carried out by Mel'nikov showed 
that the disruptive strength increased by 15 per cent when the shortest 


exposure within the range 1°10. = 5-107 pec was used. Further, he studied 
the volt-second characteristics of pol mers|(Fig. 5). Again, he noticed 

that the disruptive strength increased by 15-20 per cent when the shortest 
exposure was applied. A. V- Astafurov measured the volt-second character- 
4atics of rock salt, river ice, paraffin, and organic piaueton breakdown 

in great thicknesses (Fig. 6). Next, the authors give further results 
concerning characteristics obtained at the Tomsk Polytechnic Institute and 
give a survey of details reported in numerous publications on the break- 

down delay. The authors discuss results obtained by A. F. Val'ter, Le D. 

Inge, Mel'nikov, Vorob'yev, Kevroleva, Astafurov, and many Western ue 
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The duration of breakdown delay is composed of the delay time and the 
duration of the development of the discharge tr. As confirmed by the 
date of the accompanying table, the mean velocity vm of propagation of a 
discharge may be satisfactorily described by the formula ea d/t ps where 


d is the sample thickness. The sentence of this equation is formulated 
and discussed. K. K. Sonchik determined the delay time for NaCl, KC1, KBr, 
and KI single crystals. He found that vg increases with increasing over- 
voltage, increasing lattice energy, and positive polarity of the peak. In 
the following, the authors discuss a few details concerning the depend- 
ence of the breakdown voltage on the thickness of the sample, and some 
rules discovered by various authors (Sonchik, Vorob'yev, Mel?nikov, N. M. 
Torbin) are described. The following rules are summarized: 1) At high 
values of d a polarity effect is observable; 2) positive polarity of the 
peac shows a higher Vy than negative polarity, Vm rises with increasing 
overvoltage, 3) tg increases with d, 4) the second stage of discharge in 


: glkali-halide crystals is shorter by several orders of magnitude than tr. 


5) The volt-second characteristic of alkali-halide single crystals fakes 
a bucket-like course. 6) In solid dielectrics vy, 


is of the order 10° cm/sec 
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and decreases with a rise in temperature. 7) The breakdown voltage 
increases in homogeneous and nonhomogeneous fields more slowly than with 
the thickness of the dieleotric. In the case of many solid dielectrics 
it can be described by the same type of equations. In conclusion, a 
number of problems are mentioned, which so far have not been solved. 
There are 8 figures, 1 table, and 28 references, 20 of whieh are Soviet. 


ASSOCIATION: Tomskiy politekhnicheskiy institut (Towsk Polytechnic VY = 


Institute) 


4 
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74300 £194/E135 

_ AUTHORS! ‘Voroblyev, A.A., Vorob'yev, GsAey and Kostrygin, V.A. 


(Tomsk) 


TITLE: On the dependence of the breakdown time and the 
breakdown voltage of dielectrics on their thickness 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
"nauk, Energetika,i avtomatika, 1961, No.2, pp. 62-64 


TEXT: Tests show that ere are many identical relationships 
between the impulse breakdown of solid dielectrics and of air, and 
there is reason to return to the hypothesis of breakdown of solid 
dielectrics by impact ionisation with electrons. It is of interest 
to study the relationship between the breakdown voltage and delay 
time of the dielectric as a function of thickness. In air, when 
pd = 1000-1500 mm Hg.cm and the overvoltage is several percent, 
atreamer discharge occurs apd at atmospheric pressures the delay 
time is of the order of 10°% sec. At low air pressures when 
pd < 200 mm Hg.cm the delay time is of the order of 10°59 sec. 
This increase in delay time is due to a change in the mechanism of 
breakdown, At low values of pd, Townsend's electron avalanche 
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On the dependence of the breakdown time and the breakdown voltage 
of dielectrics on their thickness 


breakdown occurs. In the first ionisation theory of breakdown of 
solid dielectrics, due to A.F. Joffe, it was shown that the 
electric strength should increase with reduction of thickness: : . 
it was later noted that in thin solid dielectrics the delay time ‘ 
may be large because of its statistical nature or because of the 
large number of avalanches necessary to form a conducting path 
between the electrodes. Early experiments on rock salt of micron 
thickness confirm the increase in electric strength and delay time 
= in thin layers and show that breakdown of solid dielectrics - 
= gommences with impact ionisation. Fig,1 shows the dependence of iz 
the delay time (in secs) on the thickness, d, in p (left ordinate, 
KI; right ordinate, NaCl, KCl, KBr). In this figure thé delay 
time is plotted on the y axis and the thickness on the x axis for 
rock salt and crystals of KCl, KBr and KI, As the thickness is 
reduced the delay time increases. Using the data of this figure 
- and other data on discharge delay in orystale of 0.1 mm thick and 
' more, a curve is constructed in Fig.2 for the relationship between 
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“on the deperidence of the breakdown time and the breakdown voltage = 
m@ of dielectrics on their thickness. e-u8 


mis the delay time -(10°3 see) and the thickness, d, om. The sudden 
'', Ghange in breakdown mechanism at a critical thickness of about 
| .10°3 cm.is noted ang briefly discussed. The relationship between 
‘the delay time (107% sec).and the thickness, d, mm, was studied 
- experimentally for air at atmospheric pressure and tha results are 
S plotted in Fig.3. The overvoitage was 10-15%. The electrodes 
om °C were radiated with weak ultraviolet light to avoid statistical 
..delay effects. Here again,.at a thickness of 1.6 mm, there is a |. 
- gudden-change in the delay time due to change in the mechanism of 
. breakdown. Curves of this kind are typical for dielectrics in 
(which breakdown commences. with impact ionisation, According to 
-Paschen's law, starting from a certain value of pd, - where dad and 
‘RX are very near to one another Upr’ commences to increase as pd 
’ las reduced. Fig.4 shows the relationship of Epr (MV/em) and Ubr 
“ } (kV) and thickness (6, cm) for rock salt; as the thickness is 
m . ‘reduced Epy increases and possibly if the thickness were still 
oa; further reduced Up, might increase. It would be of great 
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‘of dielectrics on their thickness 


_ theoretical interest to verify this experimentally, The results . 
- presented are in agreement with the hypothesis of impact =~ 


ee  donisation breakdown of solid dielectrics. 
-. phere are &-figures and 9 references! 8 Soviet and 1 English. 


- (he English language reference reads as follows: 
Ref.8: F. Seitz. On the theory of electron multiplication in 


.- crystals. Phys. Reve, 1949, 76, 9s 1376. 
.' SUBMITTED: October 18, 1960 
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96090 (j049)/ ‘SY £095/E135 
AUTHORS . Vorobtyev, GeAes Mesyats, .G.A,, and Usov, Yu.P. 


TITLE: ' Generator of single high voltage pulses of 


menta,.1961,No.3, pp. 165-166 


TEXT: 20 kV pulses of ‘nanosecond ‘duration’ are produced by 
discharging 5yF capacitor through’ ‘a “1.5 w'of‘cpaxial cable when 
three spark gaps break down in succession,’ the last: breakdown 


occurring at an overvoltage of three times. ‘according to earlier 
work-of the authors this over-voltage gives a pulse with fast 
rise-time. The described instrument’ produces pulses with a rise- 
time of 6 nanoseconds, Pulse length can‘ be continuously varied 
between 15 and £45 nanoseconds... Produced. pulses are, displayed on 
a CRT, the time-base voltage of which is derived by the same 
method-as the pulses, the leading ‘edge being used for deflection. 
Synchronisation is achieved"by’ illumination of the time~base spark 
gap by discharge arc of one of the gaps in the -pplse producing 
circuit. A second generator of pulse voltages ‘supplies 50 kV 
pulses to a CRT; these pulses are locked to the main pulse. 
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‘The generator in supplied from ‘voltage doubler rectifying circuit 
producing 20 kV, only half of which is-used' for the display 
‘circuits, The pulse: producing’ part of the instrument is supplied 
with the full 20 kV. = «=~ : an ae 

There are 2 figures and 3 Soviet references. 


ASSOCIATION: ‘Nauchno-issledovatel'skiy ‘institut yadernykh 
“ aS ; issledovaniy elektroniki i avtomatiki, Tomskogo 
politekhnicheskogo instituta - 
(Scientific Research Institute for Nuclear Researches 
of Electronics and Automatics, Tomsk Polytechnical 
Institute ) 


SUBMITTED: . June 28, 1960 
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B102/B104 


AUTHORS: Vorob'yev, G. As, Kostrygin, V. A., and Kostrygina, N. P. 
— 


TITLE: Study of the electric conductivity of NaCl and KCl single 
crystals in a thin film 


PERIODICAL: Fizika tverdogo tela, v- 3, no- 9, 1961, 2680 - 2682 


TEXT: The authors studied the electric conductivity of some micron-thick 
NaCl and KCl single crystal films in a homogeneous electric field 


(10°v/em). This study was made to experimentally verify the formula 


log ix0.3 d : 4 is the current passing through the dielectric, d the 
thickness of the film and A the path of an electron between two ionization 
collisions (on the assumption of impact ionization of the dielectric). This 
formula is of interest since it permits 4 direct estimation ofiX. The 
measurements were made with the aid of the arrangement schematically shown 
in Fig. 1. First, the specimen had maximum thickness (20) « The current 
was measured by a highly sensitive mirror galvanometer. The specimen thick- 
ness was then reduced by 4 - 5 and the current was again meesured. Thus, 
the currents were measured in the same specimen with 3 - 4 different thick- 
Card 1/3 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860820007-9" 


A USBE LSAT EA EL IARTORD STALLED iE 
SSL SE Man teen eben ESI eee oe EMERY SRR OI Nes Se 


+ 


"APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001860820007-9 


or 
3/181 61/003/009/019/039 —— 

Study of the electric conductivity... B102/B104 
nesses. The shapes of the curves I = f(E) proved to be almost independent 
of the specimen thickness. Only in some 15 - 20a specimens the curves 
became flatter near the break down voltage. The measurement of I = f(d) at 
constant E showed that I increased with increasing d. This phenomenon 
which was observed for the first time in solid dielectrics results from 
impact ionization. For NaCl the curves logl = f(a) deviate little from the 
linear form, for KCl they deviate strongly. This fact is ascribed to a 
volume charge that did not form due to ionization. It may be caused by 
high-voltage polarization or by the capture of electrons by lattice defects. . 
This volume charge distorts the field and renders the dielectric inhome- 
geneous, Owing to this volume charge relation (3) is not fulfilled. the 
conductivity of the single-crystal films was by 7 - 8 orders of magnitude 
higher than that in ordinary single crystals of the same substance in weak 
fields. This also indicates impact jonization and ionic conductivity. The 
authors thank Professor Doctor A. A. Vorob'yev for advice. There are 3 
figures and 8 references: 7 Soviet and 1 non-Soviet. The latter reads: 
F. Seitz. Phys. Rev. 16s 9s 1376, 1949. 
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ASSOCIATION: Tomskiy politekhnicheskiy institut im. S. M. Kirova (Tomsk 
’ Polytechnical Institute ‘iment S, M. Kirov) 


| SUBMITTED: April 10, 1961 


Legend to Fig. 1: (1) specimen, (2) protective ring, (3) liquid electrodes. 
r+ mirror galvanometer, H/T- neon tube \shunt). 
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AUTHORS: Vorob'yev, A. Ac, Vorob'yev, G. As, and Torbin, N. M. 
peer ee Le Sieh 


TITLE: Discharge formation processes in soldd dielectrics 


PERIODICAL: Fisika tverdogo tela, Ve 35 nOe 114 1961, 3272-3277 


TEXT: Breakdown effeots were studied in Na0l, KOl and XBr single orystals, 
Breakdown was induced by applying a point with positive or negative 
potential to @ orystal face. In NaCl discharge propagates along the [100 
direction if the point has negative polarity, along [111] if it has positive 
polarity (minimum breakdown voltage) and Along [110] in “the case of 
positive overvoltage. With growin “overvoltage anode sparkover thus 
-ohanges ite direotion according to [11 ]-> [110] [100]. Discharge propagates 
with Vpn d/t where d ia the thickness of the orystal and t, the discharge 


formation time. In order to gain data of great interest for the theory of 

eleotrio breakdown in solid dielectrics the authors measured the currents 

passing through the sample before, and in the moment of, breakdown and the / 

time required for the formation of a breakdown. In most experiments the 

point was of positive polarity and the other electrode, a plate, of 
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‘negative, The 41 scharge-forning ourrent 1, inoreases with in 


oreasing 
Sample thickness &000rding to 1 ,ake™4 


where k and m re constants, 


B= 0.2 om’ and k » 4.2104 (Na01), 2.5+104 9 (Roi) and 48-404 a (KBr) 


for positive point polarity, For negative polarity k « 13.5«104 & for Ww 
aCl. From this it may be seen that the higher the lattioe energy the 
higher must be the diecharge-forning ourrent. The energy of discharge 


formation ia given by 74° 
1 


uldt, or, tn, the Gase of breakdown with a i 
2 - 
square pulse (u Usa * const) * Yn f idt. An estimation of the 
t 


1 
- Spark channel in NaCl radii yields the following Tesultsys 
2 5 7 10 
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The channel diameters measured in incomplete breakdown were between 2 
and 4p. The channel radii of streamer sparkover were found to be 


1074em. The density of the discharge-formation current was 104-107a/en?. 


The radius of the luminescent zone in an incomplete breakdown. Light 


3 


emission starts at currents of 10°’a and is probably due to thermal :- 


fonization. Discharge propagates at a rate of 1.4 - 1.3+10 cm/sec. 
Conclusions: The channel walls of an incomplete breakdown are melted 


_-through by the disoharge-forming current. Highest breakdown voltage 


for negetive point polarity and the polarity dependence of the direction | 
of discharge indicate that impact ionization occurs during the formation 
of the discharge. The fact that discharge propagates faster if the 


‘point is positive indicates that discharge formation in rock salt is a 


process similar to streamer discharge in air. Breakdown voltage and 
formation current are higher where the lattice energy ie higher. The 
high current densities and the presence of luminescence indicate that 
thermal and photoionizations may also be possible during breakéown in 
solid dielectrics. There are 2 figures, 3 tables, and i2 references: 
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' 7 Soviet and 5 non-Soviet. The four references tc English-language 
publications read as follows: C.’Zener. Proc. Roy. Soc. (A), 145, 522, 


19343; A. Hippel. Phys.Rev., 54, 1096, 1938; H. H. Racl. GCR, 44, 8, 445, 
19413 D. W. Gilman, J. Stauff. Appl. Phys., 29, 2, 120, 1958. 


ASSOCIATION: Tomskiy politekhnicheskiy institut im. 8. M. Kirova 
(Tomsk Polytechnic Institute tmeni S. M. Kirov) 


- SUBMITTED: May 4, 1961 
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‘Obtaining thin dielectric films, Pribed ‘tekhokep. 6 m.5:198-199 
0 tle (MIRA 14,110) 


le Nauchno-dasledovatel'skiy institut yadernoy fiziki, elektronikt ees 
4 avtomatiki Tomskogo politekhnicheskogo inatituta. Z 
(Dielectrics) eee 
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VOROB'YEV, A.A.; VOROB'YEV, G.A.5 KOSTRYGIN, VA. 
: x“ 


| len, in aire 
Relation between the time lag and the path 
7hur tekh. fize 3) no.921135-1137 8 '6l. MIRA 14:8) 


fiziki, elektroniki 
. chno-issledovatel'sxiy institut yadernoy 7 
i aes tikd pri Tomskom politekhnicheskom institute iment 
S.M. Kirova. 
(Electric discharges) 
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AUTHOR + vyorob' yey: Gee : 
TITLE: on the mechanism of electrical preakdown in solid 
dielectrics. 
sauronscabe 16V98 2 F vysshilh uchebnykh gavedenly: 
TEXT : yt is pointed out that the electrical preakdown of 
solid dielectrics and of air 15 similar 4” many respects: 
However: here aPpP r to he no experimen al data which would 
direct indicate he mechanism responsib2 for electrical preak-~- 
down in olid dielectrics: Th presen uthor discusses the 
deve lopment of a discharse solid dielectrics assuming that 
it is 1} itiated by collisional jonization- articular 
substance discusse js rock sa-*s It is argued that the factor 
which Limits the growth of the electron shower is the space 
is produced as a res 1t e collisional . 
ly in specimens which are a few microns 
3 and pure collisional 
ne should observe 


APPROVED 
FOR RELEAS 
E: 
03/14/2001 CIA-RDP86-00 
-00513R001860 
820007-9" 


Sia | 


01860820007-9 


Peg are Te pee 


"APPROVED FOR RELEASE: 03/14/2001 CTE RDEBO to sane 


On the mechanism of electrical .., 


time of 10-8 sec for a thickness of 0.12 mm. The general 
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- higher electrical strengths and the current should increase 
' exponentially, Moreover, there should be an increase in the 


delay time. Experiments carried out by V.A. Kostrygin (Ref.8; Ho 
ZhFTT, v.2, 8, 1960) showed that this is. indeed the case for rock fee 
Salt specimens 1074-10-3 om thick. The delay time in this thick- | 
ness range was of the order of 107%, while K.K. Sonchik (Ref.9; 

Izv.vyzov MYO SSSR, Fizika, v.2, 121, 1958) has reported a delay 


conclusion is that the breakdown of solid dielectrics begins 

with collisional ionization, Acknowledgments are expressed to 

Professor Doctor A.A. Vorob'yev who directed this work, 

There are 1 figure and 1 table, 2" 

ASSOCIATION: Tomskiy politekhnicheskiy institut imeni S.M.Kirova 
ae (Tomsk Polytechnical Institute imeni S.M, Kirov) 


SUBMITTED: | October 26, 1960 
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AUTHORS:  Mesyats, G.A., Vorob'yev, GA. 


alia 
TITLE: The uso of Liquid immersed spark gaps in high-voltage 


nanosecond impulse circuits: 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,. Fizika. 
no.3, 1962, 21-23 F 


TEXT: When a spark gap is used as the switching device in a 
high voltage impulse generator with steep wave front, the speed of 
switching is most important in determining the steepness of the 


‘wave front. Simple theoretical considerations indicate that the yr 


shorter the spark gap the greater the speed, which suggests the . 
use in the gap of a medium of high electric strength such as: oil. 
Tests wore made on a rig in which a capacitor is slowly chargod 
through a resistor until it reaches the gap breakdown voltage, - 
when an oscillogram of the breakdown current is recorded. 
Sphero~sphere and point-point with air and oil were used; in each. 


case the gap was adjusted to break down at a. set voltage. The 


times were indeed shorter with the gap in ofl, for example with a 
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